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Abstract 
Beeswax is extremely versatile, often used in candles, lubricants. This compound is readily available and 
is not very expensive. We are interested in using beeswax as a biodegradable capsule to self-encapsulate 
drugs like ibuprofen. 
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Discussion and Conclusion
● Initial experiments and analysis of the beeswax 
samples suggested that beeswax can be used to 
encapsulate ibuprofen. 
● The samples of beeswax and ibuprofen had 
concentrations ranging from 0.432-3.204 g were 
prepared for comparison purposes using UV-Vis 
analysis. 
● UV-Vis indicated that a peak at around 280 nm is a 
characteristic peak of beeswax. UV-Vis peaks at 270, 
265, and 255 nm are characteristic of ibuprofen. 
● When microsphere samples containing ibuprofen 
were analyzed, peaks at 280, 270, 265, and 255 nm 
were observed, suggesting that ibuprofen 
encapsulation occurred (Figure 6). 
● The IR Spectra had intense peaks at around 2800, 
1680, and 2700 cm-1 for ibuprofen (Figure 5a).
● The peak at around 1736 cm-1 indicated C=O, which 
is characteristic of triacontanyl palmitate (Figure 5b). 
● The SEM images indicated that some ibuprofen rods 
were located on top of the beeswax microspheres 
were others seemed to be in between the beeswax 
and its surface (Figure 1d).
● Based on current results, it seems that encapsulation 
is happening, but we cannot conclude that 
encapsulation of ibuprofen is happening to its full 
extent.
● More studies will need to be conducted either by 
increasing mixing time or decrease the amount of 
ibuprofen in the mixture. 
● The experimental procedures used in this study can be 
used to bring beeswax drug encapsulation as an example 
of nanotechnology application into a general chemistry 
curriculum. 
Future Work
We hypothesize that beeswax will not react with ibuprofen and will 
effectively encapsulate the drug.
Introduction
Hypothesis
Beeswax is extremely versatile, often used in candles, lubricants. This 
compound is readily available and is not very expensive. We are 
interested in using beeswax as a biodegradable capsule to 
self-encapsulate drugs like ibuprofen.
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Methods
Beeswax samples were prepared by melting and mixing 5 grams of 
beeswax in a pot at 250 ℃, simultaneously 50-mL of distilled water 
with soap (20 drops) was boiled. A hand mixer was used to mix the 
beeswax sample with water and soap on the hot plate for 30 
seconds, and then the pot was removed and mixed for 5 minutes. 
Samples of beeswax with ibuprofen (1.6 g) were analyzed using a 
scanning electron microscope (SEM). All microspheres were visually 
observed using a LCD microscope, using the 10x-60x objective. 
Samples of beeswax microspheres and ibuprofen were analyzed 
using UV-Vis and IR Spectroscopy. Microspheres with different 
concentrations of ibuprofen were analyzed using the same methods. 
IR-Spectra
Figure 5. aSpectrum Brand Ibuprofen (aC=O,1680 cm-1 & bCOOH 2700-3500 cm-1)
bBeeswax only (aC=O,1736 cm-1 & bC-H (sp3), 2915-2848 cm-1)
cEncapsulated Ibuprofen (1.634 g)(aC=O,1734 cm-1 & bC-H (sp3) 2700-2800 cm-1)
UV-Vis 
SpectraKeyEnc.ibu1 – 0.432 g
Enc.ibu2 – 0.808 g
Enc.ibu3 – 1.634
Enc.ibu4 – 2.422 g
Enc.Ibu5 – 3.204 g
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Ibuprofen
Figure 3. Ibuprofen Structure Figure 4. Triacontanyl Palmitate
Figure 2. LCD Microscope Images, aBeeswax, bEncapsulated Ibuprofen
Figure 1. aBeeswax (33x), bBeeswax (500x), c”Encapsulated” Ibuprofen (33x), 
d”Encapsulated” Ibuprofen (500x)
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Figure 6. aEncapsulated Ibuprofen with Beeswax (0.432-3.204 g), bBeeswax, Encapsulated 
Ibuprofen (0.808 g), and Ibuprofen alone. 
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